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Human Cytomegalovirus (HCMV) affects 50 to 80% of 
the global population and establishes life-long infections. 
Besides causing morbidity and mortality in immuno- 
compromised patients, HCMV is also a leading cause of 
congenital infections. The virus has evolved diverse 
mechanisms to modify the cellular environment to be 
beneficial to its replication as well as spread of infection, 
involving both proteins and non-coding RNAs. micro- 
RNAs (miRNAs) are one class of small non-coding 
RNAs (18~22 nucleotides in length) which negatively 
influence the stability and translational efficiency of spe- 
cific target messenger RNAs (mRNAs). We have pre- 
viously reported that a cluster of host-encoded miRNAs, 
miR-199a/214, is down-regulated in both murine CMV 
(MCMV) and HCMV-infected cells. Consistent with 
this, a member of this cluster, miR-199a-3p, manifests 
broad antiviral properties against CMVs as well as other 
herpseviruses when over-expressed in vitro. However, 
the molecular mechanisms involved in miR-199a/214 clus- 
ter down regulation at 24 hours post infection, as well as 
the impact of miR-199a-3p down regulation on host gene 
targets has not been previously reported. We demonstrate 
the transcriptional down regulation of the miR-199a/214 
cluster by 4 hours post infection. Reporter assays demon- 
strate that the promoter of the pri-miRNA transcript is 
repressed by 4 hours post infection, which correlates with 
a rapid decrease in the pri-miRNA transcript level. Using 
viral deletion mutants, we demonstrate that the expression 
of immediate early viral genes is critical for the suppres- 
sion of the miR-199a/214 promoter. We further show that 
miR-199-3p suppresses AKT phosphorylation, and this at 
least in part mediates its antiviral properties. Using lucifer- 
ase reporter assays and qRT-PCR, we validate several of 


* Correspondence: nlaqtomiakau.edu.sa 

'Centre for Immunity, Infection and Evolution, University of Edinburgh, 
Edinburgh EH9 3JT, UK 

Full list of author information is available at the end of the article 


the targets of this miRNA that are associated with AKT 
phosphorylation including PI3KCB, ITGA6, and ITGA3. 
These genes are upregulated at 24 hours post infection, 
when the miRNAs are reduced. Taken together, our 
results suggest that viral gene expression suppress the 
transcription of miR-199a/214 cluster to enhance its repli- 
cation, and this is at least partly mediated by enhanced 
AKT phosphorylation and ITGA6. 
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